This study explores the traditional procedure of observing assessment center exercises while taking notes vs. an alternative procedure where assessors merely observe and postpone note-taking until immediately after the exercise. The first procedure is considered to be cognitively demanding due to the requirement of simultaneous notetaking and observing. Also, dual task processing (concurrent observing and notetaking) is considered to be especially demanding for assessors without rating experience. The procedures are evaluated using a 2 Â 2 design (with note-taking/ without note-taking Â experienced/inexperienced). Some 121 experienced and inexperienced assessors rated videotaped candidates, observing either with or without taking notes. Results showed that experienced assessors yield significantly higher differential accuracy than inexperienced assessors. We did not find an effect of observation procedure on accuracy, interrater reliability or halo. Implications for future research are described.
Introduction

I
t is well known that observing candidates in an assessment centre (AC) is a highly cognitively demanding task for the assessors (e.g., Gaugler and Thornton 1989; Zedeck 1986 ). The traditional AT&T observation procedure, applied in the majority (80±95%) of the ACs (Spychalski, QuinÄ ones, Gaugler and Pohley 1997; Thornton 1992) , involves four independent phases: during an exercise assessors observe a candidate's behaviour and take notes of these observations at the same time. Afterwards, assessors classify the written remarks into behavioural dimensions, then, they give a quantitative rating per dimension. Finally, they evaluate their ratings with co-assessors (Bray, Campbell and Grant 1974) .
The first phase in this procedure involves two tasks: observing and note-taking. Note-taking during the exercise is considered an essential part of the rating process (Task Force on Assessment Center Guidelines 1989). It presumably helps the assessor to memorize the observed behaviours (Thornton 1992) . The potential downside is, and this is this study's focal point, that notetaking forces the assessor to perform the observation and recording tasks simultaneously. This dual task may require more cognitive processing capacity than assessors have available, potentially leading to more rating errors. Also, the assessors' attention has to shift from the exercise to their record-sheet, so that key behavioural information might be overlooked (Hennessey, Mabey and Warr 1998) . Taking notes during observation may therefore be a mixed blessing.
A second and more practical incentive for conducting this study is that, in practice, the writing of the behavioural report seems to occur rather unsystematically. Some assessors record few observations, some record a lot. Also, the recording of the behaviours is not always maintained until the end of the exercise (Hennessey et al. 1998, p. 229; Lievens and Goemaere 1999) . In addition, assessors are often not only passive observers but also active participants in an exercise, such that they play the role of the subordinate (Zedeck 1986 ). This active role-playing obviously prohibits taking notes at the same time. Is this lack of systemization problematic? This study begins to explore the question of whether note-taking is cognitively demanding, due to the requirement of processing information while performing two tasks concurrently. We study the effect of postponing note-taking until immediately after the exercise has ended.
There is not a large body of empirical research on this matter. Zedeck (1986, p. 272) states that few, if any, of the theories and results in cognitive psychology and information-processing literature have been applied to the AC method. Nonetheless, the basic cognitive model for evaluation of performance may, in general terms, be applicable to ACs as well. This model involves several phases (Cooper 1981; Murphy and Cleveland 1995; Zedeck 1986 ). Translated to the AC context, these phases are as follows: first, during each exercise the assessors observe a candidate's behaviour, paying special attention to those behaviours that relate to the target dimensions. Then, the assessor encodes the information about the behaviour. This involves a complex process of categorization that may occur automatically (automatic categorization) but often requires careful attention and mental effort (controlled categorization), depending on the complexity of the information to be processed (Murphy and Cleveland 1995, p. 189) . In the context of the AC, it is likely that most of the complex managerial behaviours are processed in the controlled mode. Assessors need to determine actively whether or not a behaviour is a member of a dimension category (Zedeck 1986 ). Subsequently, the behavioural information is stored in memory for later use, which is mostly immediately after the exercise. When making the rating, the assessor must retrieve information from memory and integrate all relevant bits of information on the candidate.
By writing down observations during the exercise, the material is coded verbally, which facilitates storing the observations in memory. However, the dual task requirement may also increase cognitive load. Controlled processing of information, which occurs for novel, unusual, and complex observations, such as observations of managerial behaviour in AC exercises, is highly demanding on processing capacity. This makes it difficult to perform several tasks at the same time (Murphy and Cleveland 1995, p. 192) . Consequently, assessors may make more observational and rating errors, such as failing to notice key behaviours, incorrectly appointing behaviours to dimensions, etc., leading in the end to lower inter-rater reliability, accuracy and construct validity. Cognitive load has been posited to be largely responsible for rater errors in AC ratings (e.g., Zedeck 1986) . AC literature supports this notion, in that experienced assessors produce more valid ratings than inexperienced assessors (Gaugler, Rosenthal, Thornton and Bentson 1987; Sagie and Magnezy 1997) and are less apt to contrast effects between good and poor performing candidates (Gaugler and Rudolph 1992) . This may be explained by the finding that practice with a given task leads to a decrease in the necessary cognitive resources (Best 1992) . Naturally, the more complex a task is, the more practice will be needed before this task can be adequately performed together with another task. Thus, inexperienced assessors, such as managers who act as assessors infrequently, may lack the necessary practice to be able to perform two tasks concurrently. It is essential for this group of assessors that the observation phase is as little cognitively demanding as possible. Dual task processing may be especially demanding for assessors without rating experience.
This study explores the effects of concurrent notetaking and observing during an AC exercise. We aim to contribute to the limited body of literature that exists on this topic by examining two alternative observation methods: the traditional method, which requires notetaking and observing during the exercise, and an alternative observation method, in which assessors are merely required to observe without taking notes. In the latter method, assessors observe behaviours during each exercise and postpone writing down the observations until immediately after the exercise. Because the assessors produce a behavioural report the moment the exercise has ended, they avoid the risk that the level of detail they recall will be negatively affected, as suggested by Cooper (1981) . We compare the two observation methods here in terms of inter-rater reliability, halo and accuracy.
The answer to the question whether note-taking during an exercise is too cognitively demanding may be sought in an interaction effect between observation method and assessor type. First, we hypothesize that the traditional method is more appropriate for experienced assessors than the`observe only' method. This is expected because, after practice, both the observation and the writing task are (at least partly) automated, thus facilitating the dual task demand. Not being allowed to take notes may increase cognitive demands in thè observe only' method, because observations need to be stored in memory. Also, not taking notes may seem unnatural to experienced assessors, because they are used to being able to write down whatever they perceive as important information. The traditional method is hypothesized to be more cognitively demanding for inexperienced assessors than the`observe only' method, due to concurrent observation and writing.
Based on previous research, we also hypothesize that overall, experienced assessors yield higher accuracy than inexperienced assessors.
Method
Summary
Experienced and inexperienced assessors evaluated the performance of three candidates taped on video. The candidates participated in two interview simulations.
Both groups of assessors received a traditional training, in which the behavioural dimensions were explained and rater errors were described. In the training session, the assessors rating according to the traditional method were asked to make a behavioural report during observation, whereas the assessors rating according to the`observe only' method were asked not to make a behavioural report during the exercise, but to postpone writing down relevant observations until immediately after the exercise.
Participants
Participants in this study were 121 assessors (34 were male). Within this group, 31 assessors had rating experience (i.e., mean years of rating experience 5.8 years, SD 6.6). Experienced assessors were mostly HR specialists with an MA in Psychology, who serve as assessors on a day-to-day basis. The inexperienced assessors were Master's students, mostly majoring in Work and Organizational Psychology. Thus, the inexperienced and experienced assessors had a very similar educational background, although none of the inexperienced had previously worked as an assessor. The use of this type of students seems appropriate for the present research, since W/O Psychology students will often be asked to serve as assessors in their future job as an HR specialist. The experienced assessors volunteered to participate in the current study. The students received a small fee for their participation. Both groups of assessors were randomly assigned one of the two observation methods.
Assessor Training
The experienced assessors had already received recurring assessor training sessions, focusing on the meaning of the dimensions, on rating errors and on a shared frame of reference. Because the materials used in this experiment were obtained from the working environment of the experienced assessors, there was no need to spend time explaining the dimension definitions. Therefore, specific instructions for experienced assessors prior to participating in this experiment focused mainly on the observation procedure.
Inexperienced assessors received a training session to familiarize them with the basic features and techniques of the AC. The instructor gave them a detailed description of the task requirements of an assessor, the assessment procedure (observing, classifying, rating and evaluating) and common rater errors (halo, leniency/severity). In addition, in-depth descriptions of the dimension definitions were given, including behavioural descriptions and examples of effective and ineffective behaviours per dimension for each exercise they were about to observe. Assessors were also presented with the role-instructions for both the candidate and the subordinate. They were given the opportunity to ask questions and receive feedback. The training given to the inexperienced assessors was similar in content to the training that had been given to the experienced assessors.
Subsequently, both groups of assessors were either instructed to take notes during the exercise (traditional method), or to postpone note-taking until immediately after the exercise was completed (`observe only' method).
Simulated Assessment Center
The simulated AC consisted of six videotaped interview simulations (three candidates participating in two different interview simulations). Research has shown that using videotaped rather than`real-life' simulations does not affect accuracy of the ratings (Ryan, Daum, Bauman, Grisez, Mattimore, Nalodka and McCormick 1995) . In the first exercise, candidates were to win over the reluctance of a rather self-conscious and busy subordinate to give a lecture for a large audience, the day after tomorrow. In the second exercise, the candidates were required to persuade a subordinate to put in overtime on a Friday afternoon, which the subordinate was initially unwilling to do. The roles of the subordinates were played by six trained role-players. Performance dimensions were sensitivity, co-operation, judgment, tenacity and effectiveness. The fidelity of these AC simulations was ascertained because the stimulus materials that were used in the videos (role instructions, dimension definitions, rating forms, etc.) were obtained from an operational AC.
Evaluation Criteria
Accuracy was measured by comparing observed assessor ratings to an estimated`true score' (Table 1 ). This true score was obtained by a panel of three experts (i.e., highly experienced) assessors (two men and one woman; mean age 34 years; mean rating experience 6.5 years). These experts were asked to rate each candidate in each exercise, under optimal conditions (Murphy and Cleveland 1995, p. 290) . That is, they were allowed to take as much time as needed, to rewind the video-tapes, and to discuss the candidates' performance until they reached consensus for each dimension (see Table 1 for the rating profiles of each candidate). The difference between this optimal rating procedure and the normal rating procedure followed by the 121 participating assessors, is that the latter group was allowed to view the videotapes only once, had only 15 minutes to make their rating, and were asked not to discuss their findings with co-assessors. Expert ratings are generally regarded as a good measure of true performance (Gaugler and Rudolph 1992; Jones 1997; Smither, Barry and Reilly 1989) . Cronbach (1955) distinguished two types of accuracy: differential elevation (DE), and differential accuracy (DA). Differential elevation refers to the accuracy in discriminating among candidates, averaging over dimensions. This pertains to how (un)favourably assessors judge candidates compared to how (un)favourably they are rated by experts, across dimensions. DE implies accuracy on an overall assessment rating level. Differential accuracy refers to accuracy in detecting candidate differences in patterns of performance. This implies accuracy in distinguishing both among candidates and dimensions. This pertains to how (un)favourably assessors judge candidates compared to how (un)favourably they are rated by experts, on a dimension level.
Given that the AC's main interest is a candidate's performance per dimension, DA is largely advocated to be the most informative and theoretically relevant outcome (e.g., Lievens 2001; Schleicher and Day 1998) . On the other hand, others argue that DE is as important, if not more important than DA. DA is argued to be relevant only when different decisions are being made depending on the pattern of performance (Murphy and Cleveland 1995, p. 287 ). In the case of ACs, the dimensions that are being measured are selected on the basis of job analysis. Therefore, candidates are to score high on all dimensions in order to get selected, because all dimensions have been considered as relevant. Thus, one might argue that there is no diversified pattern of AC performance in reference to the selection decision. In this light, DE and DA are both relevant to this area of research. Therefore, this study compares the two observation methods and assessor types in terms of DE and DA.
The results showed that DE and DA are uncorrelated (r .02, p .80). This result is commonly reported in the literature (Murphy and Cleveland 1995) . We applied multiple analysis of variance on assessor type and observation method, with the two types of accuracy indices as the dependent variables, followed by two separate univariate analyses.
Inter-rater reliability was studied by computing intraclass coefficients (ICC) per dimension, exercise and candidate. These coefficients were then averaged, yielding an overall inter-rater reliability per observation method and per assessor type.
Halo refers to the phenomenon that a rater's general impression of candidates distorts their perception on specific dimensions. Following Hennessey et al. (1998) , we also examined correlations between dimensions within exercises for the two methods and types of assessors. These correlations can be regarded as measures of halo, although their meaning differs from those in studies using a regular assessee Â dimension design, instead of an assessor Â dimension design. We applied Fisher's Z test to examine statistical significance of the differences between the Pearson product moment correlation coefficients.
Results
Accuracy
The lower the accuracy score, the more closely the rating of an assessor matches the rating of the experts. The multivariate test revealed a non-significant assessor type Â method interaction (Pillai's trace .02; F[2, 115] 1.12; p > .05). This test showed a significant main effect of assessor type (Pillai's trace .08; F[2, 115] 5.13, p < .01) but not for observation method (Pillai's trace .00; F [2, 115] .12, p > .05). Because of these results, we looked at the univariate analyses (Table 2 ) to discover which relationship assessor type had with the respective Note: Rating scale ranging from 1 (low score) to 5 (high score).
accuracy measures. Table 2 shows that experienced assessors outperformed inexperienced assessors in DA and DE, but that the difference on DE was not significant. Effect sizes are .21 and .12, respectively. This is displayed visually in the profile plots for the two indices in Figure 1 . Figure 1 implies that inexperienced assessors perform better on DE in the`observe only' method than in the traditional method. We determined whether this improvement was significant within the inexperienced group. This turned out not to be the case (F[1, 87] 3.30, p .07, effect size .16). Note that these are smaller groups which decreased the power of this test. Table 3 shows the intra-class correlations (ICC) for observation methods. The ICCs are higher for thè observe only' method than for the traditional method (mean r .93 vs r .85). This difference is mostly due to an unusually low ICC for sensitivity in the traditional method. Table 4 offers the ICCs for assessor types. No significant differences appeared between experienced and inexperienced assessors. We tested whether the coefficients in Tables 3 and 4 were significantly different, using the Hakstian and Whalen (1976, p. 224) procedure for equal ns (number of candidates) and unequal Js (in this case, number of assessors). None of the ICCs differed significantly between observation methods or types of assessors. This result may, however, have been influenced by the fact that we used only three videotaped candidates, resulting in low power for the test. Table 5 shows mean inter-correlations between dimensions within exercises. Fisher's Z tests revealed no significant differences between observation methods and type of assessor. a ES: population effect sizes were estimated by taking the square root of (FÀ1)/(F+NÀ1), see for instance Hays (1972, p. 327 ). * p < .05. 
Inter-Rater Reliability
Halo
Discussion
This study explores the traditional method of observing AC exercises, which requires simultaneous observing and note-taking, and the`observe only' method, in which the note-taking part is postponed until immediately after the exercise. Using a 2 Â 2 design, these two methods are compared for their suitability for experienced and inexperienced assessors, in terms of two indices of accuracy (differential elevation and differential accuracy), inter-rater reliability and halo.
Overall, experienced assessors outperform inexperienced assessors in terms of differential accuracy (DA) and differential elevation (DE), but for differential elevation the difference is not significant. There appear to be no significant effects of observation method, nor is there a significant observation method Â assessor type interaction effect. The results only weakly support our expectation that, in terms of accuracy, the`observe only' method is more suitable for inexperienced assessors and the traditional method suits the experienced assessors better. The result that experienced assessors yield significantly higher DA than inexperienced assessors confirms our expectations. Apparently, practice with the rating task increases accuracy in detecting patterns within a candidate's performance. The result that experienced assessors do not score significantly higher on DE than inexperienced assessors may indicate that, whereas assessor experience leads to the ability to disentangle behaviours per dimension (DA), assessors differ less with respect to the ability to distinguish bad candidates from good ones (DE). However, it is important to note that the small sample size of the group of experienced assessors may have decreased the power of this test. Conclusions can only be drawn with reservation.
Overall, the`observe only' method yields somewhat higher inter-rater reliability (.93) than the traditional method (.85), yet this difference is not significant. The low number of candidates (n 3) may have hindered reaching a level of significance. Still, the overall pattern of ICCs between observation method does not deviate substantially. There is also no significant difference between assessor groups in terms of inter-rater reliability.
As regards to halo, the presumed decrease in cognitive load in the`observe only' method for inexperienced assessors was expected to lower the dimension intercorrelation. Also, previous research has shown experience with the rating task to reduce halo (e.g., Gaugler et al. 1987; Sagie and Magnezy 1997) . However, results showed no significant differences between observation methods or types of assessors. This result is similar to Hennessey et al. (1998) who also failed to find decreased inter-dimension correlation when they compared the traditional observation method with the behavioural checklists and coding method (this latter method involved tallying behaviours during the exercise on a behavioural checklist, rather than recording them). Yet, it is important to realize that both this study and the Hennessey et al. study applied a design divergent from the regular candidate Â dimension designs to study halo, because this design examines the ratings of multiple assessors and only a few candidates. This assessor Â dimension matrix reveals information concerning assessor properties, rather than properties of the candidates. Another explanation is that the candidate profiles used in the present study were too flat (not variable enough) to be able to adequately be distinguished in either of the two observation procedures.
We acknowledge several limitations of the present study. First, the limited sample size of the experienced group of assessors and, second, the small number of candidates taped on video, may have inhibited reaching a level of significance. Another limitation is that, besides differing in rating experience, the two assessor types may have differed in other kinds of experience (e.g., work experience), which may have affected the results.
Study Implications
Although the present results and the results by Hennessey et al. (1998) do not support that taking notes increases the quality of the ratings, it cannot be uniformly concluded that assessors might as well skip taking notes during the exercise. The Guidelines (Task Force on Assessment Center Guidelines 1989) specifically state that a systematic procedure must be used by assessors to record accurately specific behavioural observations at the time of their occurrence. Practice seems to go along with this requirement, as none of the surveyed respondents in the Boyle, Fullerton, and Wood (1998) study indicated that no record was made at the time of observation. Yet, this study and the Hennessey et al. study do not confirm the importance of this procedure. Also, Hennessey et al. found that the quality of the behavioural report did not decline when no written report was produced. Hence, the magnitude of the effect when no record is made may have been overestimated. Along similar lines, the finding that practitioners lack systemization in recording observations during AC exercises seems not as problematic as we assumed at first.
Previous work showed that psychologists produced better discriminant and predictive validity than managers (Gaugler et al. 1987; Sagie and Magnezy 1997) . Tziner, Ronen, and Hacohen (1993) found that the predictive validity of psychologists' vs job experts' ratings depends on the type of criterion. In their study, the two types of assessors did not differ in predicting job potential, yet job experts were better in predicting job performance. Most recently, it was shown that the superiority of the validity of psychologists' ratings vs job experts' ratings only holds for the prediction of interpersonal style dimensions, and not for performance style dimensions (Damitz, Manzey, Kleinmann and Severin 2000) . Recently, Lievens (2001) showed that managers were more accurate assessors than psychology students. The present study adds to these results by showing that a degree in psychology does not warrant the ability to accurately evaluate the performance of applicants on a dimension level, and that experience with the rating task is needed. It seems that two characteristics are important in this respect: the assessors' background (managers evaluate on the basis of their prior knowledge of what is effective and ineffective behaviour) and the assessors' previous rating experience (generally, the more rating experience, the more accurate). Thus, an implication for practice that does follow from this and previous studies is that all assessors ± managers and psychologists ± alike need thorough rating experience in order to be able to accurately differentiate among dimensions.
Future studies may be directed at further examining the source of cognitive load for assessors.`Think aloud' studies may focus on capturing what tends to be remembered or forgotten when the assessor does not take notes. Future research may also examine the quality of the behavioural report when it is written either during or after observing the AC exercise.
